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TheBeamletis a singleaperturescientificprototypeof a singlebeamlineof the
NationalIgnitionFacilitylaser.PhaseI of theBeamletdemonstrationprojectinvolved
design,construction,andactivationof thebasiclasersystem.A milestoneshotdelivered
6.4 kJ of 30 (0.351 pm) energyto a wholebeamcalorimeterusing736 cmzof outputbeam
areaat theendof PhaseI in 1994.

The objectiveof BearnletPhaseII, is to demonstrateall of thekeytechnological
requirementsof a NIFbearnline.TheBeamletFocalPlaneDiagnostic(FPD) is a key
experimentaltooldevelopedinBearnletPhaseII to measuredetailedcharacteristicsof the
3~ outputbeam.TheFPD systemincludesa NIFprototypefinalfocusopticalsystemas
wellas a telescopewhichsamplesandreimagesthebeam’sfar fieldandnearfieldpatterns
intoa numberof diagnosticsensors.

TheNIF finalopticspackageincludesa kinoformphaseplate(KPP) to tailorthe
energydistributionin thetargetfocalplane.Phasedistortionsintroducedby theKPP
produceupto a the-fold increasein thepeak/averageirradiancein downstreamnearfield
imageplanes.The NIF finalopticsoperatecloseto thedamagelimitof fhsedsilicaat 30,
so thebeamareamustbe expandedby a factorof 3 beforeit canreflectwithoutdamage
fromtheuncoatedfret-surfaceof thefusedsilicaprimarytelescopemirror.As a nxult the
requiredprimarymirrordiameteris nearly1 meter,andthevacuumvesselwhichhouses
thetelescopeis 55 m3in volume.

The telescopeis comprisedof threeuncoatedfusedsilicasphericalmirrors
configuredto formaneccentricportionof a centeredopticalsystem.The designprovides
anunobscuredapertureandis afocal,meaningthatplanesin thevicinityof thetargetplane
areimagedwithnear-constantmagnification.Auxiliaryopticsdownstreamfromthe
telescopefeedanextensivesuiteof energy/powerdetectorsandimagingsensors.

Theprimaryenergydiagnosticis a full-aperturecalorimeterlocatedin thevessel
neara relayplaneof thefinalfocuslens.It measuresthetotalenergyin thef~st, second
andthirdharmonicwavelengths.Energydetectorsfortheindividualwavelengthsare
calibratedby referenceto thiscalorimeter.Additionaldetectorsmeasurethe3(1.)energyin
thetargetplaneoutto a radiusof 20 mm(+3 mrad),andthefractionof thisenergythat
passesthroughanapertureequivalentto the3 mmlaserentrancehole(LEH).

ImagingsensorsincludetwotargetplanecameraswithA1OOandt300 pradfields
of view,a multipleimagecamerawhichviewsseveralplanesspacedby 4 mmaboutthe
targetplane,andtwoneariieldcameraswhichmeasurebothlargescale(> lmm) andfine-
scale(< 100 pm)beamstructureatthefinalfocuslens.Target-planeimagingis
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accomplished with near-diffraction limited resolution. Nearfleld imaging capability was
quantified using a resolution test target at the final focus lens which demonstrated a
resolving power of better than 14 lines per mm. This level of resolution is required to
characterize the growth of high-frequency UV ripple in the final focusing optics.
Measurements obtained using the Beamlet FPD are discussed in another paper to be
presented at this conference (i.e., P.J. Wegner, et. al., “Third-harmonic performance of the
Beamlet prototype laser.”)
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